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Abstract 
Theories of object concepts can be distinguished by the assumptions they require 
about the internal structure of a concept's mental representation. The currently 
popular position is to say tl}e internal structure of many object concepts is complex 
and may include several different types of inf 01n1ation. The primary version of 
this position is that many object concept representations include both a prototype-
or exemplar-based quick identification procedure and a more classically-structured 
core of defming features. The core knowledge would be used to resolve especially 
difficult questions of category membership. 
This thesis addresses the possibility that many artifact concept representations 
core of defining features used for difficult category membership 
decisions. An artifact is any manufactured object (e.g., chair, table, sweater). 
Several authors have suggested that function serves as a core for artifact concepts. 
A series of three experiments tested whether subjects would use function as a core 
of defming inf 01111ation when confronted with difficult category membership 
decisions. Subjects were provided inf 01111ation about the physical features and 
functions for 12 common artifacts and were asked to make category membership 
decisions on the basis of that inf 011nation. The first experiment tested whether 
possessing a particular function serves as a sufficient condition for membership in 
\ 
i 
an artifact category. The second experiment tested whether possessing a particular 
function serves as a necessary condition for membership in an artifact category. 
The third experiment served as a replication of the earlier experiments and also 
( attempted to measure the impact of the two types of inf onnation (features and 
function) when presented separately. The results indicate that subjects do not tend 
to use info11nation about an artifact's function as a core of defining features when 
confronted with difficult category membership decisions. This result, in the 
absence of any viable alternative candidates for the core knowledge for artifact 
concepts, casts doubt on the view that many object concepts in~,lude a core of 
defming features. ~ 
1 
\, 
Function as Core for Artifact Concepts 
In order to categorize the objects found in the environment, people must have 
a representation of what it means to be a member of a particular categ
ory. That is 
to say, : they must have some system of knowledge which allo
ws them to 
distinguish members from non-members. Such a system of knowled
ge is called a 
concept. A large amount of psychological research and theoretic
al work has 
centered on investigating the nature of object concepts, with an eye toward 
f 01111ulating a general theory of human categorization. 
Although the experiments described later in this work are restricted to ar
tifact 
concepts (an artifact is simply any manufactured object), the focus of the 
investigation is really much broader. The focus is on what sort of stru
cture an 
object concept might possess. The study of artifact concepts, though interesting in 
itself, is motivated here primarily as a means of investigating the gen
eral structure 
of object concepts. 
/ 
·, 
Theories about the internal structure of con~epts have been nu
merous. 
Several general types of theories can be identified: classical mode
ls, prototype 
models, and exemplar models. Classical models describe object concepts as sets· 
of necessary and sufficient features. Prototype models represent ob
ject concepts 
as sets of loosely associated features, with no particular subset being
 required for 
category membership. Exemplar models consider object concepts to be sets of 
previously learned instances. Each of these general types of theo
ries explains 
certain aspects of human categorization very well, but each has diff
iculties with 
particular experimental findings (see Smith & Medin, 1981). 
·' 
A compromise theory, 4lcorporating portions of the more general 
theories, 
!• •• 
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has been proposed (e.g., Smith & Medin, 1981). The compromise theory 
combines a prototype- or exemplar-based quick identification procedure with 
some type of core knowledge. The core knowledge would be used to resolve 
difficult questions of category membership. Combining a quick identification 
procedure with some amount of core knowledge is attractive in that the most 
successful parts of earlier theories are retained and many specific problems are 
avoided. The discussion which follows should make clearer exactly what parts of . 
the earlier theories are combined under the "identification procedure plus core" 
view. Once the compromise position has . been described in detail, the 
phil6~ophical and empirical support for the new model will be reviewed. Finally, 
the applicability of the new model to artifact concepts is investigated in a series of 
experiments. 
I. THE STRUCTURE OF THE NEW MODEL 
~ classically-structured core. The "identification procedure plus core" model 
of object concepts combines a quick identification procedure with some type of 
core knowledge. The core knowledge is usually characterized as having a 
classical structure (Smith & Medin, 1981). This means that some familiarity with 
cl~ical models of object concepts is essential to understanding the structure of 
) 
the core knowledge under the new model. 
The first point that most classical models agree on is that the representation of 
a concept is simply a summary description of an entire class (e.g., Katz, 1977; see 
Smith & Medin for a review). Thus, for artifact concepts such as CHAIR, the 
representation would be· a summary description for the entire class of CHAIRS. 
Since the core knowledge (under the "identification procedure plus c·ore" model) 
possesses,.a classical structure, this means that the core knowledge will consist of a 
summary description which is true of an entire class of objects. 
The second point that most classical models .agree on deals with the contents 
~-/ 
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of these summary descriptions. Most classical models suggest tha
t the summary 
descriptions of a particular concept consist of features which are 
both necessary 
and sufficient to def me that concept. A necessary feature is one th
at all objects in 
the class must possess. A sufficient feature is one that guarantees t
hat every object 
with that feature will be considered a member of the class. The s
et of necessary 
and sufficient features for a particular concept are sometimes re
f erred to as its 
defining features. Again, since the core knowledge has a classical s
tructure, it will 
consist of a set of necessary and sufficient features. 
The final point on which most classical models agree concerns the nes
ting of 
defining features in conceptual hierarchies. Most classical models a
llow that if 
concept X is a subset of concept Y, the defining features of Y are 
nested in those 
of X (e.g., BOAT has the defining features of VEHICLE plus some defining 
features of its own). The nesting requirement guarantees that the representation of 
a concept cannot be a realizable instance, since any concrete examp
le of a 
particular concept must include many more features than the concept itsel
f (Smith 
& Medin, 1981). The core knowledge, by having a classical structure, should 
follow this nesting constraint. 
Taken together, these three points (a concept is a summary representation, 
consists of defining features, and is completely nested for hierar
chical classes) 
adequately describe the classical view of concepts (see Smith & Medin, 1981). 
The three points also describe the core knowledge which, under the
 "identification 
procedure plus core" view of concepts, is used to resolve difficu
lt questions of 
category membership. 
The identification procedure. The "identification procedure plus co
re" model 
includes the notion of a quick identification procedure, the use o
f which allows 
I 
people to make category membership decisions in cases where the c
ore knowledge 
is missing or unavailable~ The identification procedure is usually characte
rized as 
-- I 
4 
involving a prototype or exemplar matching procedure (see Smith & Medin, 
1981). Thus, some familiarity with prototype and exemplar theories of concepts is 
needed to understand the quick identification component of the new 
model, and to 
recognize how this quick identification component is cliff erent fr
om the more 
classically-structured core knowledge. 
Like the classical view, prototype theories of concepts (e.g., Rosch, 1978) 
agree that a particular concept's representation consists of a summa
ry description 
of an entire class. Unlike the classical view, however, proto
type theories 
explicitly reject the requirement that the summary description contain necessary 
and sufficient features. Instead, these theories sugggest that t
he summary 
description can be better described as an expanded set of poss
ible features. 
Category membership rests on an instance possessing a certain n
umber of the 
possible features (as opposed to a circumscribed?.set of defining features). No one 
'I 
\' 
particular set of features would necessarily be shared by all category m
embers. fu 
the mental representation, the possible features may be marked by co
efficients, or 
weights, which reflect the frequency with which those features appe
ar in category 
members. With weighted features, the number of features required
 for positive 
category membership could also vary, so the membership criteri
on would no 
longer be a specific number of features but a sum of feature weigh
ts ( which, of 
course, could be achieved in a variety of ways; see Smith & Medin, 1
981). 
The quick identification procedure might, instead, involve an e
xemplar 
matching process. Exemplar-based theories suggest that people acqu
ire particular 
object concepts by the learning of specific instances of those concepts. For 
example, a person might acquire the concept MUSICAL INSTRUM
ENT by frrst 
learning about a GUITAR, then a PIANO, followed by a TUBA
, and so on. 
' 
Highly salient ·instances (and perhaps very bizarre or extravagant exceptions) 
would be retained and fo1111 the basis for the representation (Smith & Medin, 
5 
198 l~). The idea that a concept representation, includes learned instances is an 
intuitive one, and people often do rely on examples when justifying their category 
membership decisions (Kahneman & Tversky, 1973). 
Combining the two parts. The attraction of combining a classically struct
ured 
core with a prototype- or exemplar-based quick identification procedu
re is the 
possibility of accomodating the large body of empirical evidence that sugg
ests that 
categories lack clear boundaries while at the same time maintaining our
 intuitive 
notion that categories have a coherent and non-arbitrary structure. Keil (1989) has 
lamented that "prototypes in themselves are surprisingly atheoretical ent
ities that 
,~, 
provide no explanations of a natural kind' s structure and of the correlation
s ~ong 
' 
' \ 
its various properties" (p. 54). Under the new model, the evidence that suggests 
that categories have fuzzy boundaries should be explained by the prob
abilistic 
quick identification procedure, and the overall orderliness and coherence o
f those 
categories should be explained by the core knowledge used to construct th
em. The 
issue is whether a model involving these two separate mechanisms is co
mpatible 
with the data available on human categorization. 
II. SUPPORT FOR THE NEW MODEL 
The "identification procedure plus ~ore" model has received support f
rom 
l 
several diverse sources. Philosophical support has come in the f 01111 of P
utnam's 
(1970, 1973, 1975) theory of reference. Experimental support has come from 
Keil's (1986) work on natural kind concepts. A brief summary of each type of 
support will show the sorts of questions the "identification procedure pl
us core" 
model handles well. 
Putnam's theory Qf reference. A major source of motivation for the core 
theory of concepts has been Putnam's (1970, 1973, 1975) theory of reference. 
Putnam promotes the idea that objects possess underlying "essences," and it is by ~· 
reference to these essences that natural language te1111s acquire their me
aning. In 
6 
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general, objects sharing perceptual f~atures are assumed to share underlying 
essences as well. Once a particular grouping of perceptually similar objects has 
been given a name, the attributes of that grouping (both the perceptual features and 
the underlying essence) are open to empirical testing. When potential new 
instances of a concept are considered, what is known about the underlying essence 
or "core" is given greater weight than the perceptual features (e.g., we consider 
possessing the chemical formula H20 to be the essential characteristic of 
WATER, and we use that information when considering potential new instances of 
WATER). In this way, a qnce tightly knit grouping of objects sharing 
perceptually similar features can be expanded such that no simple rule now 
describes the perceptual features of all concept instances, but the underlying 
essence which unifies the concept remains. Just exactly what counts as an 
acceptable underlying essence has been the subject of some debate. For natural 
kind concepts like COW or BEAR, an appeal to genetic similarity or some similar 
biological construct has a certain intuitive plausibility. Similarly, for elements 
such as GOLD or compounds such as WATER, a shared chemical fo1111ula seems 
like an obvious core structure. Indeed, Putnam's theory of reference is considered 
most applicable to these sorts of natural concepts (Schwartz, 1979; Devitt & 
' . 
Sterelny, 1987), although even here the matter is not entirely decided (e.g., Dupre, 
1981). 
Considerable doubt exists, however, about µie viability of Putnam's theory of 
reference with regard to artifact concepts (e.g., Zemach, 1976; Schwartz, 1978; 
Devitt & Sterelny, 1987). Putnam (1975) clearly intends his reference theory to 
include artifact concepts, noting (for example) that "when we use the word 
'pencil', we intend to refer to whatever has the same nature as the no1111al 
examples of the local pencils in the actual world" (p. 243). The implication is that 
the meaning of artifact concepts depends upon their underlying essence in much 
the same way as the meaning of GOLD or WATER depend upon their chemical 
natures. 
7 
/ 
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Schwartz (1978) has argued that the lack of a single underlying structure 
invalidates the application of Putnam's theory to artifact concepts. 
He notes that 
"artifact kinds like pencils, chairs, [and] lamps are just like water would be if we 
discovered that there was no chemical nature common to all bodies of wat
er. The 
superficial characteristics [of fo11n and function] take over and setve to provid
e 
necessary and sufficient conditions for being a member of the ki
nd" (p. 572). 
Komblith (1980) has countered that the core for artifact concepts need not be a 
physical structure as with natural concepts, but might instead reflec
t relational or 
functional attributes. Putnam's theory requires a core of features wh
ich is open to 
empirical tests and potential discovery, and Kornblith argues that
 an artifact's 
function satisfies this requirement in much the same way as a phy
sical structure 
would. 
Evidence for the core theory: Natural concepts. Keil's (1986) work on 
natural concepts provides evidence for the "identification procedu
re plus core" 
position. Keil found that children initially rely on perceptual f
eatures when 
making category membership judgments, but that a developmental trend toward 
the active use of defining features soon emerges. Keil (1986) provided children 
with the following scenario: 
The doctors took a raccoon and shaved away some of its fur. They d
yed what 
was left all black. Then they bleached a single stripe all white down the cent
er 
of its back. Then, with surgery, they put in its body a sac of super sm
elly odor, 
just like a skunk has. When they were all done the animal looked like [a 
skunk]. After the operation, was this [animal] a skunk or a raccoon? (pp. 
143-144). 
The children's answers showed a developmental trend. Five-year o
lds relied on 
the perceptual features and said the animal would now be a skunk. T
hey cited its 
appearance as justification for their responses. When nine- or ten-year olds were 
' 
asked the same · question, they said the raccoon maintained its 
identity as a 
raccoon. These older children went so far as to remark that a naive 
person might 
THINK the raccoon was a skunk, but that person would be mistaken
. Obviously 
being a raccoon does not depend entirely on one's appearance for thes
e children. 
8 
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Keil ( 1986) suggests that what is driving the phenomenon he refers to as the 
"characteristic to defming shift" is a change in the conceptual co
re knowledge 
used in making category judgments. For natural kind concepts, the core might 
reasonably be thought to be the common genetic structure shared by
 members of a 
particular category (such as RACCOONS). Keil (1986) is quick to point out, 
however, that "in principle, the child need not adopt any of the notions of
 Western 
biological science ... it is only necessary that the child think a deeper
 explanatory 
structure of some sort or another exists" (p. 143). The unifying core explains the 
highly correlated perceptual features most natural concept instanc
es share, and 
provides a framework for explaining potentially unusual category me
mbers. Thus, 
for example, a CHICKEN is an atypical BIRD (i.e., it shares few features with 
other birds), but it is still a member of the category BIRD because it satisfies the 
core requirement for being a BIRD (i,e., its genetic material is believed to be 
sufficiently similar to that of other birds). 
ill. APPLICATION OF THE NEW MODEL TO ARTIFACT CONCEPTS 
The evidence presented thus far suggests that the "identification p
rocedure 
plus core" model of concepts should be applicable to a wide variety
 of conceptual 
domains. For maximum generalizability, the model should be 
applicable to 
artifact concepts. Keil (1986) and Rips (1986) have offered experimental support 
for the notion that people rely on some sort of core knowledge 
when making 
decisions about artifacts. Keil suggests that the core knowledge th
at people rely 
upon for artifact concepts involves the function for which a part
icular object is 
constructed. A brief summary of the experimental support for the 
"identification 
procedure plus core" position with respect to artifact concepts is foll
owed by a set 
of experiments designed to test the suggestion that function serve
s as the core 
knowledge for artifact concepts. 
Evidence for the core theory: Artifact concepts. Keil (1986) suggests that 
~ . . 
', . 
. l 
,, 
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people make decisions about artifact concepts much the 
same way they do for 
natural concepts: they make use of some sort of core k
nowledge. They may, 
however, use different sorts of core knowledge for arti
facts than they do for 
natural kind concepts. Keil (1986) offered subjects the following scenario: 
The doctors took a coffeepot [and] sawed off the handle, sealed the top
, took 
off the top knob, sealed closed the spout and sawed it off. T
hey also sawed off 
the base and attached a flat piece of metal. They attached
 a little stick, cut a 
window and filled the metal container with bird food. When
 they were done, it 
looked like [a birdfeeder]. After the operation, was [it] a coffeep
ot or a 
birdfeeder? (p. 144). 
Both older and younger children said the resulting object was a birdfe
eder. 
Apparently, the identity of the object was somehow affected by the opera
tions 
performed upon it, unlike the analogous natural concep
t case involving the 
raccoon described previously. 
Keil ( 1986) has suggested that the function associated with a parti
cular 
artifact is the core knowledge people use when determinin
g an artifact's identity. 
Keil supports this by speculating in a thought experiment
 that "an archaeologist 
might discover that a collection of chairlike things were i
n fact lecterns because 
they were found to be the products of individuals whose in
tentions were that they 
function as lecterns" (p. 139). Similarly, the children receiving the 
coffeepot 
scenario responded that the coffeepot became a birdfeede
r, presumably because 
the transfon11ed coffeepot would now perfon11 a birdfeeder
's function. Unlike the 
natural ~ind example involving the raccoon, the children 
used knowledge about 
the functional attributes of the transfo11ned coffeepot, rather
 than knowledge about 
its internal structure. 
Rips (1986) probed the role of function in determining membership in art
ifact 
categories in the following manner. He constructed short pa
ssages describing the 
feature$ and function of a number of common artifacts (such as UMB
RELLA). 
Rips 'perfo1111ed two types of manipulations on the info11nat
ion in~the passages. In 
10 
the accidental condition, the feature information for each 
artifact was altered so 
that the object looked very similar to another well-known artifact (e.g
., an 
UMBRELLA changed to look like a LAMP SHADE). In the essential c
ondition, 
the function info1111ation was altered to reflect the function 
of another well-known 
artifact (e.g., an UMBRELLA used in the same manner as a LAMP S
HADE). 
Rips found that when the test artifact's appearance rese
mbled that of another 
artifact, but it retained its original function, subjects overwhelmingly agree
d the 
object retained its identity. Sk,illarly, when the test artifact retained its ori
ginal 
appearance but had its function changed to that of anothe
r well-known artifact, 
subjects indicated that the object remained the same. However, when told tha
t the 
intentions of the designer of the test artifact corresponded 
with its functioning as 
another well-known artifact (e.g., Carol intended to use the umbrella-like
 object as 
a lampshade), subjects responded that the category membership of the test 
item 
had changed. Subjects were sensitive to the intended function for which
 the 
objects were constructed, rather than perceptual characteristics per se. 
Function~~ core for artifact concepts. Results such as th
ose of Keil (1986) 
and Rips (1986) support the intuitive notion that the function of an artif
act plays 
an important role in determining its identity. Whether func
tion provides a core of 
necessary and sufficient conditions for membership in
 artifact concepts is, 
however, a somewhat more complicated matter. Accordin
g. to the core view of 
concepts, people decide that a particular object is an instance of _category X
 by 
consulting their core knowledge about that category. The c
ore knowledge should 
allow this decision to be made with without uncertainty
, because any object 
satisfying the core requirements must be an instance of 
the category, and any 
object lacking the core requirements is not an instance of the category. Thu
s, if 
function is a11 example of core knowledge (for artifact concepts), and if
 the core 
' 
knowledge possesses a structure similar to that described by
 the classical model of 
concepts, then when presented with info1111ation about an ob
ject's function, people 
should rely upon that function inf 01111ation when deciding w
hat the object is. 
11 
The set of experiments described below were perfor111ed 
to investigate 
whether possessing a particular function provides the neces
sary and sufficient 
condition for membership in an artifact category. The first task wa
s to generate a 
set of test artifacts, and this involved a 4-phase pretest pro
cedure. The main 
experiments tested separately whether function is a necessary
 and/or a sufficient 
condition for category membership. The main experiments 
paired information 
about the physical appearance of the test artifacts with info
11nation about their·,, __ 
functions. A final experiment investigated the impact of the f
eature and function 
info1111ation when presented separately, as well as when presen
ted in pairs. 
IV. TESTING FUNCTION AS A CORE FOR ARTIFACT CONC
EPTS 
Generation of the Stimulus Set 
/ 
, A 4-phase sequence of pretests was perf 011ned in order to 
generate the 
stimulus items used in the later experiments. The stimuli co
nsisted of pairs of 
sentences describing some common artifact categories. Wi
thin each pair, one 
sentence described the perceptual features of a particular artifac
t, and one sentence 
described the function of that artifact. The perceptual feature
s and the functions 
were constructed using the 4-phase pretest procedure described
 below. 
Phase 1: Generation of Contrast Categories 
Given that the point of the later experiments was to investig
ate the role of 
function with regard to membership in artifact categories, it seeme
d essential that 
the functions of the test artifacts be known in as much detail as
 possible. The 
pretests were designed to provide a level of assurance tha
t the features and 
function associated with a particular artifact in the experimen
tal task are actually 
associated with that artifact. One way to achieve this woul
d be simply to ask 
subjects to list the appropriate features and functions for a variety of artifacts
. 
However, it is well-known that subjects often employ an implicit contrast set when
 
listing features for an object. Descriptions of the objects by naive persons migh
t 
12 
,:'' 
/ 
very well be affected by a varying number of such contrast sets. For example, 
when listing the features of "pine tree," subjects often list "has needles," yet fail to 
mention obvious features such as the trunk or the roots, which are common to all 
trees (Tversky & Hemenway, 1984) Thus, certain features and functional 
attributes might be underrepresented by a simple listing task. 
Since explicit descriptions of the functions of the test artifacts were needed, 
and these descriptions needed to be as specific as possible, it seemed imperative 
that subjects be provided with a contrast set that would induce the proper level of 
detail. The first pretest constituted an attempt to make the contrast set explicit for 
specific artifacts (and thus the same for all subjects). Subjects were asked to list 
the artifact categories they thought were most similar to the test item categories. 
In this manner, an explicit contrast set was generated for use in phase 2. 
Method 
/ 
Subjects. Twenty-six Lehigh introductory psychology students participated 
for course credit. Subjects were randomly allocated to the experiment from the 
psychology department subject pool. At the conclusion of the experiment, two ti 
subjects were eliminated at random from the data to simplify the analysis (i.e., 
because a response criterion was selected in which 1/3 of all subjects needed to list 
the same similar category in response to a particular test category in order for that 
test category to remain in the stimulus set, the number of subjects was reduced to a 
number divisible by 3). 
Stimuli. Basic level artifacts were drawn from lists used in previous research 
(Rosch, 1975). They were drawn from six superordinate categories: vehicles, 
clothing, weapons, carpenter's tools, furniture, and toys. From each superordinate 
category, 4-5 basic level artifacts were selected from the lists in a nonsystematic 
way, relying on the subjective impression of th~ experimenter as to whether 
subjects would be able to reach agreement about what categories are similar to the 
' 
' •• - ·-.
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test artifacts. A total of 28 artifact categories were selected, and are listed in 
Appendix A. 
Materials. The 28 artifact categories were presented in a booklet which 
included a cover page of instructions (see Appendix B). The artifacts were listed 
in one of two possible orders: a random order, or the reverse of the random order 
(so as to balance serial position across items and avoid fatigue effects). Equal 
numbers of subjects received each order. 
Procedure. Subjects received the booklets singly or in small groups of up to 
five. The experimenter read the instructions aloud as the subjects read along 
silently. The instructions asked subjects to generate the artifact categories they 
deemed most similar to the test categories, under the pretext of asking the subjects 
to guess the identity of some mystery objects. Subjects were requested to use the 
test artifacts as a resource with which to construct their guesses. For example, if 
' 
the test artifact were COUCH, subjects were told to think of the mystery object as 
being close to but not quite a COUCH, and to list alternate categories (i.e., their 
guesses) accordingly. Subjects could list more than one similar category per test 
artifact, and could take as much time as they wished to complete the task. 
Results and Discussion 
Subjects' responses were tabulated . and any misspellings or obvious 
synonyms were corrected and combined. To be considered a reliable (similar) 
contrast category for a particular test artifact, a response needed to be listed by at 
least 1/3 of all subjects. Of the 28 original test artifacts, 17 generated at least one 
response listed by 1/3 of all subjects, while 11 did not. For example, the test 
category COUCH generated <,.the contrast categories CHAIR, SOFA, and 
i' 
4-· LOVESEAT. The 17 test artifacts reaching criterion are given in Table 1. The 11 
test artifacts failing to generate at least one contrast category reaching criterion 
were dropped from the stimulus set, and as a result the superordinate category 
f-:. " - . 
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TOYS was dropped because none of its .test items generated successful contrast 
categories. 
Phase 2: Function Statement Construction 
The second pretest was perf 01111ed in. order to collect function statements for 
the 1 7 test artifacts from Phase 1. Subjects were directed to specify the functions 
for the test artifacts in sufficient detail so as to distinguish them as much as 
possible from the similar categories generated during Phase 1. · In this way, all 
subjects described the functions of the test artifacts by ref erring to the same 
contrast sets. These subject-generated function statements could then be used in 
the later experiments. 
Method 
Subjects. Twenty Lehigh undergraduate psychology students participated for 
course credit. The subjects were drawn from the psychology department pool, and 
had not participated in the previous experiment. 
Materials and procedures. Subjects were given a booklet containing a cover 
sheet with instructions (see Appendix C) and several pages listing the contrast 
categories generated in Phase 1. The experimenter read the instructions aloud as 
the subjects read silently. Subjects were told to describe the functions of the test 
,, 
artifacts so as to distinguish them from the contrast categories. The test items 
appeared in one of two possible orders: a random order, or the reverse of the 
random order. Equal- numbers----0f subjects received each order. Subjects were 
inf onned they could take as much time as they needed to complete the task. 
Results and Discussion 
Subjects' responses were tabulated and condensed into statements reflecting 
the major points regarding each artifact's function. Since subjects often listed the 
fun~tions by using sentence fragments and colorful language, an arbiter was 
;.) 
' ._,,.,. 
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consulted in order to guarantee that the main functional characteristics were 
incorporated into the fmal statements. Although individual subject responses 
varied considerably in detail (e.g., responses for SWORD included "used to fight 
others at about 2 arms length" and "used in Medieval times; knights carried them 
and used them in battle"), the vast majority agreed on several central themes (e.g., 
a SWORD is used for a certain type of personal combat). The arbiter and the 
experimenter separately constructed function statements for the 17 artifacts, using 
subjects' responses. These two sets were then compared and any discrepancies 
resolved by additional discussion, resulting in the fmal set of 17 functions, as 
given in Table 2. 
Phase 3: Reliability Test for Artifact Functions 
A check was performed, in order to insure that the function statements 
generated in Phase 2 were, in fact, viewed as being strongly associated with their 
respective artifact categories. A new group of subjects was given the constructed 
function statements and asked to list the artifact to which each belonged. 
Method 
Subjects. Twenty-four Lehigh undergraduate psychology students 
participated for course credit. The subjects were drawn from the psychology 
department subject pool, and had not participated in any of the previous 
experiments. 
Materials and procedures. Subjects were given a booklet containing a cover 
sheet with instructions (see Appendix D) and several pages listing the function 
statements generated in Phase 2. The function statements appeared in one of two 
possible orders: a random order or the reverse of the random order. Equal 
,· 
numbers of subjects received each order. 
Subjects read instructions asking them to list the objects to which they 
16 
thought each function statement ref erred. Subjects could list more than one 
category per statement~ and could take as much time as they needed to 
complete 
the task. 
Results and Discussion 
For all 17 function statements, the intended artifact category was listed by
 at 
least 50 percent of all subjects (with a range over all artifacts of 50-100 per~ent) . 
. · 
... 
) 
In all but two cases the intended artifact category was the most frequent res
ponse--
in those two cases the intended artifact category was the second-most
 frequent 
choice. Based on these results, the function statements were seen to
 reliably 
generate the intended artifact categories, and so were assumed to reflect t
he actual 
functions for those artifacts. The number of subjects listing each test category is 
given in Table 3. 
Phase 4: Reliability Test for Artifact Features 
The final pretest was perf 01111ed to find sets of perceptual features 
that 
-" 
subjects considered strongly associated with the test artifacts. Statements listing 
the perceptual features for each test artifact could then be paired with the
 function 
statements generated during the first three pretests as part of the later exp
eriments. 
The experimenter generated 3-4 features for each test item; for example
, the 
perceptual features generated for BOAT were "This thing is wedge-shaped, w
ith a 
sail, an anchor, and wooden sides." In order to insure that the featu
res were 
associated strongly with the test artifacts, a check was perfonned in which
 subjects 
were asked to read the feature statements and indicate to what artifact c
ategories 
each one referred. 
Method 
Subjects. Twenty Lehigh undergraduates who had not participated in any of 
the previous experiments were paid $2.00 each for participating in the experiment. 
17 
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Materials and procedures. Subjects were given a booklet containing a cover 
sheet with instructions (see Appendix E) at the top and several pages listing the 
feature statements generated by the experimenter. The feature statement
s 
appeared in one of two possible orders: a random order, and the reverse of th
e 
random order. Equal numbers of subjects received each order. 
Subjects read instructions asking them to list the objects to which they 
thought each feature statement ref erred. Subjects could list more than one 
category per statement, and could take as much time as they needed to finish th
e 
task. 
Results and Discussion 
Of the 17 feature statements, 12 induced more than half the subjects to list the 
intended artifact category, and are given in Table 4. The remaining 5 feature 
statements failed to reliably generate the intended artifact category, and were
 
eliminated from the stimulus set. Based on these results, a stimulus set of 12 pair
s 
of feature statements and function statements remained. 
Testing Function as a Necessary and Sufficient Condition 
The most straightforward way to determine what inf 011nation subjects use in 
making category membership decisions is to present them with a variety o
f 
sources of inf 011nation and ask them to make category membership decisions
 
based on that inf 011nation. In the experiments described below, two types o
f 
infor111ation were presented. Subjects received statements describing the 
perceptual features associated with various artifacts, and statements describing the
 
functions of those artifacts. The experiments described below investigated the
 
impact each type of inf 01mation has on subjects' judgments about membership in 
artifact categories. 
Experiment 1: Sufficiency of Function 
' 
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The frrst experiment tested whether function serves as a sufficient condition 
for membership in an artifact category. According to the "identification procedure 
plus c_9r~~·- model of concepts, the core attributes for a particular category should 
be necessary and sufficient conditions for membership in ·that category. If having 
a particular function is a core condition for artifact categories, then having a 
particular function should be a sufficient condition for membership in artifact 
categories. This means that when subjects are info11ned that a particular object 
possesses the appropriate function, they should consider that object a member of 
the appropriate artifact category, regardless of the other attributes included in its 
description. If, however, having a particular function is not a sufficient condition 
for category membership, then other attributes (such as perceptual features) 
included in a particular object's description might intrude and affect its 
membership status. 
In order to test the hypothesis that possessing a particular function is a 
sufficient condition for category membership, descriptions of the 12 test artifacts 
were given to a new group of subjects. The descri~tions appeared in two different 
~ 
-
versions. In the first version, the description consisted of a statement listing the 
no1111al features associated with the object paired with a statement listing the 
no11nal function associated with the object (as generated during the pretests). For 
example, the description for RULER read as follows: . "This thing is 12 inches 
long, made of wood, and has a series of lines marked by numbers. It is used to 
measure distances of up to 1 foot, and to draw lines of a specific length (up to 1 
~ 
foot)." In the second version, the description consisted of a stateinent lisfut~ 
bizarre features for the object paired with the no11nal function statement. For 
example, the description for RULER in this version read: "This-thing is 14 inches 
I.' 11 
long, made of soft leather, alld has a series of lines marked by letters. It is used to 
measure distances of up to 1 foot, and to draw lines of a specific length (up to 1 
foot)." The bizarre feature · statements were generated by the experimenter and 
substituted odd features for the usual features of the object. Care was taken, 
however, to be sure the odd featur~s · would allow the object to adequately perfonn 
its no1111al function. If having a particular function is sufficient for category 
membership, subjects should consider items in either version as being acceptable 
members of their respective categories, because they both possess the appropria
te 
function. 
Method 
Subjects. Forty Lehigh undergraduates were paid $2.00 each for participating 
in the experiment. 
Materials and procedure. Subjects received a booklet containing a cover 
sheet with instructions (see Appendix F) and several pages listing the 12 pairs of 
test statements, along with 12 filler items which paralleled the structure of the te
st 
pairs (i.e., the filler items consisted of~ sentence describing the object's features 
and a sentence describing the object's function). The test passages consisted of a 
statement describing the features of a particular artifact and a s~tement describin
g 
the function of that same artifact. Each passage also contained a final questio
n, 
asking subjects whether the object described in the passage belonged to the test 
category (e.g., "Is this thing a COUCH?"). Subjects read instructions asking them 
to read each passage carefully and to answer the category membership qt1estion b
y 
using a ?-point scale. The 7 -point scale was anchored in the following way: 
1 
• 
was labeled "definitely is not"; 2 was labeled "probably is not"; 3 was labele
d 
"possibly is not"; 4 was labeled "can't decide"; 5 was labeled "possibly is"; 6 was
 
labeled "probably is"; and 7 was labeled "defmitely is". The scale was labeled 
in 
such a way as to allow ratings of greater than 4 to be considered positive
 
indicators of category membership and ratings of less than 4 to be considere
d 
negative indicators of category membership. 
The test and filler passages appeared in one of four random orders. Within 
' 
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each order, half of the test passages included no11nal feature statements, and half 
included bizarre feature statements. ~ subjects saw. all 12 test artifacts; a given 
subject saw a particular test artifact in only one version. All the test passages 
included no1111al function statements. Subjects received passages of both types. 
Equal numbers of subjects received each order. Subjects worked individually, 
either alone or in small groups, and could take as much time as they needed to 
finish the rating task. 
Results and Discussion 
Passages with no11nal feature statements received ratings indicating positive 
category membership (mean = 6.58). Passages with bizarre feature statements, 
however, received ratings which indicated negative, or at best ambivalent, 
category membership (mean= 4.35). Analysis of the subject means showed that 
test passages with no1111al feature statements were rated significantly higher than ) 
test passages with bizarre feature statements, F (1, 36) = 299.99, p < .001. 
Similarly, analysis of the item means showed that when items were described by 
their nor111al feature statement they were rated significantly higher than when they 
were described by their corresponding bizarre feature statement, F (1, 10) = 52.08, 
p < .001. Clearly the manipulation of the feature statement (no1111al or bizarre 
features) produced a change in subjects' ratirigs. 
Inspection of individual test items showed that 5 of the 12 test items with 
bizarre feature statements received mean ratings belo~ the midpoint of the scale, 
indicating negative category membership. Moreover, as as shown in Table 5, 
e 
several items received ratings clearly demonstrating that subjects did not consider 
the item to be a member of the category (e.g., SWEATER received a mean rating 
of 2.60). In order for function to serve as a sufficient condition for category 
membership, possession of a ,particular function must guarantee positive category 
membership. The results of this first experiment suggest that, at least for some 
0 
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items, varying the feature info1111ation induced subjects to no longer consider these 
items as viable members of their respective categories, despite the fact that all 
items possessed the non11al function associated with those categories. Thus, this 
experiment suggests that category me~bership for artifacts depends upon more 
than simple possession of the associated function. 
Experiment 2: Necessity of Function 
The second experiment tested the necessity of possessing a particular function 
as a condition for membership in an artifact category. A new group of subjects 
received the test passages from Exp~riment 1, with the following changes. The 
test passages consisted of the no1111al feature statements (as generated in the 
pretests), paired with one of four possible function statements: Nor1nal, Related, 
Bizarre, or Opposite. No1111al function statements were simply the ones generated 
during the pretests and used in Experiment 1 (with the substitution of the phrase 
"It is made" for the phrase "It is used"); they reflected the no1111al functions 
associated with the test artifacts. For example, the Non11al function for RJFLE 
\'~ 
read "It is used to shoot bullets one at a time from long range with great accuracy 
without the need for reloading, especially while hunting." The three other types of 
function statements were generated by the experimenter. Related function 
statements had the test artifacts petf orming functions within the same domain as 
· 
the. nonnal function statements, but different in some way (e.g., the related 
function for BOAT still involved holding people above a body of water, but did 
nof include the idea of transportation). Bizarre function statements indicated very 
unJsual ,functions for the objects (e.g., the bizarre function statement for 
PAINTBRUSH had the object being used to tickle a baby'·s tummy). Opposite 
function statements explicitly stated that the object in question could not fulfill 
,; 
some aspect of the no11nal function of that object (e.g., the 1Qpposite function 
statement for RIFLE stated that the object could not frre ammlllll:tion). - The .. test 
artifacts used in Experiment 1 appeared an equal number of times in all four 
possible versions. 
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.. 
Subjects. Fifty-six Lehigh undergraduate psychology students participated 
for course credit. The subjects were drawn from the psychology department 
subject pool. 
Materials and procedures. Subjects were given a booklet containing a cover 
sheet with instructions (see Appendix G) and several pages containing the 12 test 
passages, along with 12 filler passages. Each test passage appeared in one of f
our 
possible versions: The no1111al feature statement paired with either the n
o1111al, 
rylated, bizarre, or opposite function statement. For each subject, the passages 
appeared in one of 4 random orders, and equal numbers of test passages 
in each 
version were included in each order. A given subject saw a particular artifact in 
only one of the 4 possible versions. 
Subjects read instructions asking them to read the passages carefully and to 
rate the category membership of the described object using the same 7-point scale 
as in Experiment 1. Subjects worked individually, either alone or in groups of up 
to five persons, and could take as much time as they needed to complete the
 task. 
Results and Discussion 
The mean ratings for items in all four conditions tended to indicate positi
ve 
category membership. The items with the no1n1al function statements rece
ived a 
mean rating of 6.54, which is comparable to the results for the same ite
ms in 
Experiment 1. The items with the related function statements received a
 mean 
rating of 5.17, well within the range indicating positive category membe
rship. 
The items with bizarre and opposite function statements received mean rat
ings of 
4.67 and 4.14, respectively. Analysis of the subject means showed that ratings for 
the four types of passages differed significantly among themselves, F (3, 156) = 
79.00, p < .001. Analysis .of the item means showed that ratings for indi
vidual 
items differed significantly across conditions, F (3, 24) = 21.58, p < .001. 
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ff subjects considered function to be a necessary condition for me~bership in 
artifact categories, the items with related, bizarre, and opposite function 1statements 
~ ~ 
should have been rated in such a manner as to clearly indicate negative category 
membership. As shown in Table 6, however, these items were rated as possessing 
positive category membership (i.e., generated means above 4.00). Additionally, 
inspection of the individual item means showed that 5 of the 12 test items received 
mean ratings above 4.00 in all 4 conditions. Thus, function per se cannot be 
considered a strictly necessary condition for category membership, inasmuch as 
items clearly lacking the nor1nal function received ratings indicating positive 
category membership. \ .. -
Experiment 3: Testing Intended Function More Explicitly 
One possible objection to the results of the preceding experiments is that the 
function statements were worded in such a way as to fail to stress that the function 
being described was in fact the main or intended function for that object. In the 
first experiment, the function statements began with the neutral phrase "It is used 
for", which might be interpreted by some subjects as indicating only a possible, 
not an intended function. In the second experiment, the function statements 
be gain with the phrase "It is made for," which might allow for a similar 
interpretation. In the third experiment, the function statements were revised to 
include the phrase "It is manufactured and sold for", which was thought to better 
express the intentional quality of the indicated function. 
Also, because some of the test items with bizarre feature statements receiving 
high ratings in Experiment 1 were, on closer inspection, thought to not be very 
cliff erent in appearance from those with no1111al feature statements, a revised set of 
bizarre feature statements was used in Experiment 3. These revised bizarre feature 
statements were designed to accentuate the differences between the no11nal and the 
I 
!bizarre feature conditions. 
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Finally, additional conditions were added in which subjects rated the feature 
statements and the function statements alone, rather than in pairs (as in the 
previous experiments). In this way the individual contributions of the features and 
function statements could be compared with the ratings they receive when paired
 
together. It was possible in the previous experiments that subjects did not consider 
the bizarre descriptions of the features (Experiment 1) or function (Experiment 2) 
,,,.. 
/ 
of particular test artifacts to be unusual enough to keep them from being 
considered members of their respective categories. Experiment 3 was perf 011ned 
I 
as a check that subjects did fmd the bizarre f eatirre and bizarre function 
descriptions to be unusual and indications of non-membership. 
Method 
Subjects. One hundred ten Lehigh undergraduates participated in the 
experiment. Sixty-three participated for course credit as part of the psychology 
departmental subject poql, 41 volunteered as part of a classroom exercise, and 6 
participated individually. 
Materials and procedure. Subjects received a booklet containing a cover 
sheet with instructions (see Appendix H) and several pages listing the test 
passages. Unlike the previous two experiments, each subject received test 
passages of only one type: either normal feature statements alone, bizarre feature 
~ 
statements alone, no1111al function statements alone, related function statements 
alone, bizarre function statements alone, opposite function statements alone, 
nor111al feature,. and no1111al function statements together, bizarre feature and 
nor111al function statements together, no1mal feature and related function 
statements together, nonnal feature and bizarre function statements together, or 
no11nal feature and opposite function statements together (11 conditions). 
Descriptions for all the test artifacts in all 11 conditions are given in Appendix 
I. The test passages appeared in a single random order, which included the 12 test 
I 
, ' ••.-4•,.c:_~. ·;,; : , I ' 
25 
• 
passages and 12 filler passages. The 12 filler passages were the same as in the 
.r\ 
previous experiments, and are listed in Appendix J. The filler items were designef 
so that subjects would use the entire rating scale. Equal numbers of subjects 
received each condition. 
Subjects read instructions which asked them to read each item carefully and 
make a judgment as to whether the object being described belonged to a particular 
artifact category by using a 7-point scale. The scale was the same as that used in 
the previous two experiments. Subjects cpuld take as much time as they needed to 
complete the task. 
Results and Discussion 
The mean ratings for the 11 conditions are listed in Table 7. The 11 
conditions differed significantly among themselves, F (10, 99) = 43.49, p < .001. 
Mean ratings for the individual test artifacts (across all 11 conditions) ranged from 
a low of 3.56 to a high of 5.10. The test artifacts were shown to differ significantly 
among themselves, F (11, 99) = 10.67, p < .001. The condition x item interaction 
was also significant, F (110, 990) = 3.61, p < .001, indicating that the descriptions 
for some test artifacts may have cliff ered in the degree to which they represented 
particular conditions. 
The differences among conditions are not surprising, inasmuch. as the 11 
conditions differed in amount of inf or1nation as well as in type of information ~.:, 
presented. Inspection of the mean ratings for each condition shows that subjects 
considered related, bizarre, and opposite function descriptions by themselves to 
indicate negative category membership (i.e., these conditions received mean 
ratings below 4.00). Yet when paired with the no1111al feature statements, the 
'' ,, -
resulting conditions received ratings indicating positive category membership (i.e., 
mean rating.s above 4.00). Indeed, the only pair where positive category 
membership was not confmned was where a nor111al function statement was paired 
with a bizarre feature statement. 
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These general trends are accented in the comparisons replicating 
the fmdings 
of the first two experiments. Experiment 1 tested wheth
er function was a 
sufficient condition for,, membership in an artifact category. 
In the present 
experiment, the no11nal feature-no1111al function items receiv
ed a mean rating of 
6.44, indicating positive category membership. The biza
rre feature-normal 
function items received a mean rating of 3. 77, indicating negativ
e category 
membership. If possession of a particular function was a sufficient
 condition for 
category membership, both conditions should have received
 ratings indicating 
positive category membership; thus, function does not appea
r to be a sufficient 
condition. 
Experiment 2 tested whether function was a necessary 
condition for 
membership in an artifact category. In the present experim
ent, as mentioned 
above, the normal feature-no1111al function condition receive
d a rating of 6.44, 
indicating positive category membership. The comparison co
nditions of normal 
features-related function, no1111al features-bizarre functi
on, and normal 
features-opposite function also received ratings indicating po
sitive membership 
(5.42, 4.53, and 4.76 respectively). If possession of a particular function w
ere a 
strictly necessary condition for category membership, the com
parison conditions 
should have received ratings indicating negative category m
embership. Thus, 
function does not appear to be a necessary condition. 
,, 
The results of Experiment 3 strongly corroborate those of the pre
vious 
experiments; possessing a particular function is not a ·nec
essary or sufficient 
condition for membership in an artifact category. Subjects responded to variations
 
in descriptions of the features of an object alone or the function of an object alone
 
by giving· 1ow ratings of category membership, but responded 
to combinations of 
feature and function inf 01111ation by generally indicating po
sitive category 
membership. The exception was when the object possessed the no11nal function
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but had bizarre features. Thus subjects did not seem to be attending to the 
function info11nation per se in making their category membership judgments. 
The observation that the only condition in which subjects received both 
feature and-tunction info11nation to receive a mean rating below 4.00 was 
when 
the passages contained bizarre features and the no1111al function rai
ses the issue of 
the role of feature info1111ation in category membership de
cisions. The 
"identification procedure plus core" model requires that subjects use the core 
info1111ation (i.e., the function) whenever available. Subjects appear sensitive, 
however, to changes in an item's features as well as its function
. As shown in 
Table 8, when the test passages contained bizarre features, 9 of the 12 test i
tems 
received ratings indicating negative category membership. When th
e test passages 
contained the no11nal features and either no11nal, related, bizarr
e, or opposite 
functions, no more than 4 of the 12 test items received negative ratings. 
How might subjects be using the feature info11nation? One possibility is that 
subjects are sensitive to particular types of feature inf 011nation (e.g., the 
material(s) out of which the objects were constructed). Many of the test item 
descriptions contained inf 01111ation about the materials used. Fo
r example, the 
description for SWEATER included the info1111ation that the object was either 
made of wool (non11al feature) or rubber (bizarre feature). The mean rating of 
SWEATER changed from 6.6 (wool) to 2.7 (rubber). However, this explanation 
will not accomodate all the individual item ratings. For example, 
the description 
for BOOT included the ·inf 01111ation that the object was either made of leather 
(no1111al feature) or heavy carpeting (bizarre feature). The mean rating of BOOT, 
however, remained above 4.00, indicating postive category memb
ership (6.5 for 
leather and 4. 7 for carpeting). - Suojects. were apparently using the feature 
infom1ation in a much more complex manner, perhaps in combinati
on with the 
function inf 01mation as part of some holistic evaluation. H subjects were in fact 
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using some combination of feature and function inf 01111ation when 
making their 
ratings, they would not, strictly speaking, have been using the 
function as core 
info11nation in the manner suggested by the "identification proc
edure plus core" 
model. 
General Discussion 
The preceding experiments involving artifacts were motivated
 by a more 
global question concerning object concepts. What sort of structure do object 
concepts possess? The "identification procedure plus core" 
model of object 
concepts combines a prototype- or exemplar-based quick identifi
cation procedure 
with some type of core knowledge. If we grant for the moment tha
t such a model 
accurately represents the general structure of object concepts, then the results of 
the preceding set of experiments allow for three possible conclus
ions: 1) artifact 
concepts are unusual and include no core knowledge, 2) artifact concepts d
o 
include core knowledge, but function is not the proper candida
te, or 3) artifact 
concepts do include core knowledge and function is the proper c
andidate, but the 
particular measures used do not reflect this true relation. 
The first possibility, that artifact concepts have no core knowl
edge, is the 
strongest of the possible conclusions. Taken to its logical ext
reme, this result 
would cast doubt on the entire "identification procedure plus core"
 model of object 
concepts, because that model is portrayed as a general model of
 object concepts. 
Finding artifact concepts to be an exception to this general mode
l would raise the 
question of how many other object domains the model would fail to explain. If the 
number of object domains lacking core knowledge was found to be large, the 
generality of the "identification procedure plus core" model w
ould be greatly 
reduced. 
The second possibility, that artifact concepts do include 
some core 
knowledge, but that function is not the proper candidate, is c
ongenial to the 
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"identification procedure plus core" model. The difficulty with this conclu
sion is 
that no other intuitively plausible candidates spring to mind. H function is not the
 
core knowledge for artifact concepts, what else might be? One of the attr
actions 
of the "identification procedure plus core" model was that the core knowled
ge that 
people rely on to make category membership decisions could be ex
plicitly 
specified, explaining our intuitive sense that ordinary categories have a co
herent 
structure. If the most obvious candidates for the core knowledge for particul
ar 
domains (like function in the case of artifact concepts) prove untenable, much of 
the power behind the "identification procedure plus core" argument will b
e lost. 
The claim that various object concepts include core knowledge is not very helpful 
unless that core knowledge can be identified. The inability to identify th
e core 
knowledge for a number of object domains would undermine the "identification 
procedure plus core" model of object concepts. 
The third possibility, that artifact concepts do include core knowledge an
d 
that function is the proper candidate, but the measures used in this par
ticular 
investigation are insensitive or inadequate, relies on the validity of one o
r more 
additional assumptions. The underlying assumption of the preceding exper
iments 
has been that the core knowledge for artifact concepts possesses something
 close 
to a classical structure. That is to say, the core knowledge consists of a 
set of 
necessary and sufficient, or defining, features. Something close to a cl
assical 
,., 
structure is implicitly affit111ed in Keil's (1986) description of the core knowledge 
as features ''used to decide whether or not a given example is a valid instan
tiation 
of a concept" (p. 135). One way to argue that the measures used in the preceding 
investigation are inadequate would be to claim that they assume the
 core 
knowledge has a classical structure, when in fact it may have a totally dif
ferent 
sort of structure. This is of course possible, but not, I would argue, in the sp
irit of 
the "identification procedure plus core" way of thinking. 
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Along the same lines, it might be argued that the measures used in the 
preceding experiments really tap into the quick identification procedure, and n
ot 
the processes involving the core know ledge. ,,lf this were so, then it wouldn't be so 
,; 
surprising that subjects relied on more than just the function info11nation when 
making their category membership decisions about various artifacts. Subjects 
would rely on the physical appearance of the artifacts, as they would no11nal
ly 
under any quick identification task. This explanation, however, ignores the fa
ct 
that more than just the quick identification info11nation was available to subjects. 
Subjects were given detailed inf 011nation about the physical appearance and the 
function of each artifact. There is no evidence that subjects failed to notice the 
function information; the "identification procedure plus core" model would predic
t 
that subjects would make use of the core knowledge whenever possible. Along 
these same lines it might be argued that subjects were sensitive to the function of 
the test items, but simply did not believe that the bizarre feature descriptions 
would allow the successful perfo1111ance of the stated function. A follow-up study
, 
asking subjects directly if they believed the bizarre items could petf onn the stated 
function, showed that subjects did believe the itenw. with bizarre features could 
perlo1111 the described functions, thus removing much of the force from this line o
f 
argument. Finally, it might be argued that the particular scale used in the 
preceding experiments (i.e., a 7-point scale) induced subjects to give typicality 
ratings rather than category membership ratings. A s~cond follow-up study
, 
employing a Yes-No forced choice task (i.e., a 2-point scale) demonstrated the 
same pattern of ratings as the earlier studies, neutralizing this line of argument a
s 
well. 
Recall that these three possible conclusions were reached by accepting the 
"identification procedure plus core" model as an accurate representation of object 
concepts. In each case the conclusion casts doubt upon the validity of this 
assumption. H artifact concepts include no core knowledge, then the 
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"identification procedure plus core" model lacks generality. If artifact conce
pts 
include core knowledge, but that core knowledge is impossible to identi
fy, then 
the model lacks utility. Finally, although it is possible~ that the core kno
"':'ledge 
possesses a non-classical structure, this seems un1ikely. Together these
 negative 
conclusions argue against the "identification procedure plus core" model o
f object 
concepts. , 
Why might such an attractive model of object concepts (i.e., the 
"identification procedure plus core" model) be incorrect? One reason is that it 
incorporates exactly those aspects of earlier classical models which have
 proved 
so troublesome. These include the notions of fixed category bounda
ries and 
necessary and sufficient features which specify those boundaries. Earlier 
classical 
models consisted almost entirely of sets of necessary and sufficient featur
es. The 
failure to specify such defining features for a large nmriber of object domains has ,, 
caused the classical view to fall from favor. The more recent prototype
 models 
r 
have dispensed with the need for necessary and sufficient features, and em
phasize 
the fuzzy nature of category boundaries (e.g., Lakoff, 1987). Because the 
"identification pr9cedure plus core" model represents a sort of fusion of th
ese two 
views, it combines the advantages and disadvantages of both the classical
 and the 
prototype approache_s. 
The core knowledge postulated by the "identification procedure plus co
re" 
d 
model was seen as a way to explain the unity and coherence that man
y object 
domains display. Keil (1986) had lamented that prototype models provide no 
principled explanations for this coherence. Keil also noted that prototype
 models 
do not adequately explain the "characteristic-to-defining" shift that 
he has 
observed in young children's category membership decisions. These factors 
have 
provided the impetus for the ·J'identification procedure plus core" 
model. 
However, as was argued above, the "identification procedure plus core" m
odel of 
I 
! 
. ' -.~' - , . ----- ---
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object concepts does not seem to apply to artifacts. Or more precisely, the most 
popular characterization of the "identification procedure plus core" model as a 
prototype- or exemplar-based quick identification procedure paired with a 
,· 
classically structured core of unifying knowledge doeS . not seem to apply to 
artifacts. People do not treat function as a necessary and sufficient condition for 
membership in an artifact category. 
It would appear that a new f onnulation of the "identification procedure plus 
core model is needed if that model is to remain a truly general model of object 
concepts. Exactly what that new fonnulation might be is unclear, but it will have 
to encompass not only domains where people appear to be employing 
classically-structured core knowledge, but domains (such as artifacts) where 
clearly they fail to do so. 
33 
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Table 1 
Categories Reaching Criterion From Phase 1 
---------
---------
---------
---------
---------
---------
--
Artifact 
Vehicles 
Taxi 
Boat 
Tractor 
Clothing 
Slacks 
Boots 
Similar Artifact 
Limousine 
Bus 
Car 
Raft 
Bulldozer 
Lawn-mower 
Jeans 
Pants 
Shorts 
Shoes 
Sneakers 
36 
N11rnber of Responses 
12 
12 
8 
8 
11 
9 
15 
15 
8 
16 
13 
Coat 
Sweater 
Weapons 
Missile 
Sword 
Rifle 
-, 
Tools 
- J 
Ruler 
Jacket 
Sweater 
Sweatshirt 
Shirt 
Rocket 
Bomb 
Knife 
Dagger 
Pistol 
Machine Gun 
Shotgun 
Straight Edge 
Yardstick 
Measuring Tape/Tape 
Measure 
Paintbrush Paintroller/Roller 
37 
19 
12 
18 
9 
13 
12 
20 
10 
10 
9 
12 
11 
10 
9 
. .: -.- ',- . -
Wrench Pliers 
Screwdriver 
Saw I<nife 
Ax 
Furniture 
Desk Table 
Stove Oven 
Microwave 
Couch Chair 
Sofa 
Loveseat 
.o 
13 
10 
18 
9 
20 
16 
10 
16 
8 
8 
Note: Frequency measures may sum to values greater 
than N as subjects could list more than one 
response per artifact. 
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Table 2 
Artifact Functions Constructed From Phase 2 Responses 
-------------------------------------------------------
.Artifact 
Ruler 
Taxi 
Boots 
Couch 
Sweater 
Slacks 
Function Statement 
Used to measure distances of up to 1 
foot, and to draw lines of a specific 
length (up to 1 foot). 
Used for land travel when your own 
car is unavailable and you are 
willing to pay a variable amount of 
money depending upon your specific 
destination. 
Used to protect the feet from the 
elements, or to prevent excessive 
strain on the feet, especially while 
hiking. 
Used to seat 3-4 people comfortably 
or for relaxing in a fully prone 
position. f, 
Used to provide extra war1nth for a:c1ns 
and the upper body by being worn over 
a shirt. 
Used to cover a man or woman from the 
waist to the ankles, often for formal 
occasions, providing a nice 
appearance. 
39 
Wrench 
Sword 
Rifle 
Stove 
Saw 
Coat 
Desk 
Boat 
' Used to tighten or loosen nuts and 
bolts, or to turn or twist pipes. 
Used for one-on-one combat for 
$tabbing or slashing, but with flair. 
Used to shoot bullets one at a time 
from long range with great accuracy 
without the need for reloading after 
each shot, especially while hunting. 
Used to cook foods requiring careful 
attention by providing heat from 
underneath a pot or a pan. 
Used to cut large pieces of wood into 
smaller pieces or specific shapes, by 
means of a smooth, even cut. 
Used as the outerxnost layer of r
1 
clothing when out in cold weather, 
protecting the body from the 
elements while maintaining a stylish 
appearance. 
Used as a surface for studying, 
writing, or doing work in general, 
and to store materials for studying, 
writing, or work. 
Used to carry one or more people over 
a body of water for purposes of.work 
40 
Tractor 
Missile 
Paintbrush 
• 
\ 
or recreation. 
Used on a farm to allow one person to 
till ground or plow fields by pulling 
a variety of other machines. 
Used to destroy targets at long range 
by traveling through the air under 
its own power. 
Used to apply paint to surfaces, 
especially for smaller areas and 
corners. 
.. 
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Table 3 
Most Frequent Responses to Each Function Statement in 
Phase 3 
-------------------------------------------------------
Function Statement 
for 
Wrench 
Ruler 
Desk 
Sweater 
Couch 
Paintbrush 
Tractor 
Boat 
Boots 
Coat 
Stove 
Taxi 
Sword 
Rifle 
Slacks 
Saw 
\ 
Most Frequent 
Artifact Response 
Wrench 
Ruler 
Desk 
Sweater 
Couch 
Paintbrush 
Tractor 
Boat 
Boots 
Stove 
Bus 
Taxi 
Sword 
Rifle 
Pants 
Slacks 
Saw 
42 
Frequency 
24 
23 
23 
22 
22 
18 
18 
17 
17 
16 
15 
15 
12 
14 
14 
13 
12 
13 
·' ___... '--~..,.... .---·- .·. , --- . 
Missile Missile 12 
Note: Each test artifact was listed by at least 50% of 
all subjects. 
1. 
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Table 4 
,, 
Most Frequent Responses to Eac(h Feature Statement 
-------------------------------------------------------
Feature Statement Most Frequent Frequency 
For Artifact Response 
Taxi 
Ruler 
Stove 
Slacks 
Desk 
Boot 
Tractor 
Rifle 
Paintbrush 
Boat 
Sweater 
Couch 
* 
Taxi, Cab, Taxicab 
Ruler 
Stove 
* 
Pants 
Desk 
Boot 
Tractor 
* 
Rifle, Gun 
* 
Brush 
* 
Sailboat 
Sweater 
·couch 
* 
\ 
20 
19 
19 
18 
18 
17 
17 
16 
15 
14 
14 
12 
-------------------------------------------------------
Note: To be included in the stimulus set an artifact 
had to be listed by more than 50% of all 
* 
subjects. 
Responses marked with an asterisk were considered 
synonymous with the item described by the feature 
44 
statement. Synonymous responses were combined to 
reach criterion; synonymous responses were not 
combined for items reaching criterion without such 
combination. 
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Table 5 
! 
i 
I 
Mean Ratings for Items in Experiment 1 
----------------------------------------------------
' 
,_ 
I 
Test Artifact No:cmal Features Bizarre Features 
Paintbrush 6 .45 
6.60 
6.85 
6.00 
6.60 
6.50 
6.55 
6.75 
6.80 
6.65 
6.50 
6.70 
3.45 
4.50 
4.75 
5.45 
4.60 
5.00 
4.85 
3.90 
3.40 
5.90 
2.60 
3.80 
Boat 
Ruler 
Rifle 
Tractor 
Slacks 
Stove 
Couch 
Taxi 
Desk 
Sweater 
Boot 
Note: Descriptions of the test artifacts in each 
condition are given in Appendix I. Each test 
artifact was described by a,,,normal function 
statement paired with either a normal or bizarre 
feature statement. 
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Table 6 
Mean Ratings for Items in Experiment 2 
------------------------------------------------------
Test Artifact 
Paintbrush 
Boat 
Ruler 
Rifle 
Tractor 
Slacks 
Stove 
Couch 
Taxi 
Desk 
Sweater 
Boot 
Function Statement Condition 
No.i:,nal 
6.14 
6.79 
6.64 
6.57 
6.93 
5.77 
,6. 36 
6.50 
6.50 
6.64 
6.86 
6.71 
Related 
4. 64 
5.57 
5.79 
5.36 
5.36 
5.86 
5.07 
4.71 
4.29 
6.21 
3.64 
5.50 
Bizarre 
4.43 
4. 64 
5.43 
3. 64 
5.21 
3.57 
3.14 
4.07 
5.93 
5.21 
5.71 
5.00 
Opposite 
2.43 
4.86 
6.14 
3.79 
5.43 
4.14 
2.86 
3.93 
3.00 
4.43 
4. 64 
4.00 
Note: Descriptions for the test artifact statements 
are given in Appendix I. Each artifact was 
described by a no:c,nal feature statement paired 
with either a noi:11Lal, related, bizarre, or 
opposite function s~atement. 
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Table 7 
Mean Ratings for Conditions in Experiment 3 
-----------------------------------------------------
Condition Mean Rating 
1) No:c11Lal Features (Alone) 
2) Bizarre Features (Alone) 
3) No:cnLal Function (Alone) 
4) Related Function (Alone) 
5) Bizarre Function {Alone) 
6) Opposite Function (Alone) 
/ 
7) No:cxnal Features + No:cxnal Function 
8) Bizarre Features + No:cxnal Function 
9) No:cmal Features+ Related Function 
10) No:cmal Features+ Bizarre Function 
11) No:cmal Features+ Opposite Function 
5.79 
3.66 
5.95 
3.15 
2.49 
2.71 
6.44 
3.77 
5.42 
4.53 
4.76 
> 
'\.' .. 
Note: Descriptions for the test artifact statements 
are given in Appendix I. For conditions 2 and 8 
the items were described by the revised set of 
bizarre features. 
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Table 8 
Mean Ratings for Conditions 7-11 from Expt. 3 
--------------------------------------------------
Test Artifact 
Paintbrush 
Boat 
Ruler 
Rifle 
Tractor 
Slacks 
Stove 
Couch 
Taxi 
Desk 
Sweater 
Boot 
Condition 
7 8 9 10 11 
6.7 3.8 4.2 2.5 1.1 
6.7 2.8 6.4 5.4 5.2 
6.7 5.3 5.6 4.5 6.1 
6.0 3.7 4.9 3.8 3. 15 
6.3 3.8 5.8 5.7 4.7 
6.5 2.6 6.4 3.1 5.8 
6.4 3.7 5.2 3.8 5.0 
6.2 3.8 4.5 4.4 6.0 
6.6 3.9 5.4 5.7 4.1 
6.5 4.4 6.2 4.7 5.8 
6.6 2.7 5.2 5.8 5.5 
6.5 4.7 5.3 5.0 4.3 
Note: Descriptions for the test artifact statements 
are given in Appendix I. 
' "• 
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Appendix A 
Test Artifacts Selected from Rosch (1975) 
---------------------------------------------------
Furniture 
Desk 
Stove 
Couch 
Lamp 
Dresser 
Weapons 
Missile 
Sword 
Rifle 
Club 
Toys 
Ball 
Puzzle 
Swing 
Teddy Bear 
Rattle 
Clothing 
Hat 
Slacks 
coat 
I :1 
' 
I 
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p 
Sweater 
Boots 
Tools 
Ruler 
Paintbrush 
Wrench 
Drill 
Saw 
Vehicle 
Taxi 
Boat 
Jet 
Tractor 
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Appendix B 
~ 
Instructions to Subjects in Phase 1 
The purpose of this experiment is to fmd some pairs of objects that are very 
similar to each other, but not the same. for instance, cups and glas
ses are similar 
to each other, yet still distinct. 
Listed below is a set of words. Your task is, for each word, to try an
d think of 
a word that refers to something that is quite like it but not ident
ical. To help 
yourself do that, think of the task this way: Imagine that someone
 has described 
an object to you, and you are trying to guess what the object is. Your first guess is 
the object listed below. However, that frrst guess turns out to be wrong. What do 
you think you would guess next? Consider carefully what a good se
cond guess 
would be, and record that answer. 
Notice that in some cases a word may pop to mind that does no
t refer to 
something very similar to the first. For instance, if the word "black" w
ere on the 
list, it might make you think of the word "white." However, if some
one were 
really describing a color to you, and "black" were wrong, your nex
t guess would 
more likely be another dark color like navy blue or brown. Try to be sur
e that the 
response you put down is actually something that would be a good
 second guess, 
rather than just the first word that pops to mind. 
Some of the items may be harder than others. Try to find several guesses
 for 
each one, even if some of your guesses seem better than others. Yo
u may take as 
long as you need to finish the task. 
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Appendix C 
Instructions to Subjects in Phase 2 
The purpose of this experiment is to fmd out how certain objects cliff er from 
other, similar objects. In particular, the purpose of this study is to fmd out how the 
function, or use, of a specific object differs from the functions of other similar 
objects. For instance, a book is very similar to a newspaper or a magazine. You 
read all of them, they all transmit information, and they all can b
e a source of 
entertainment. Yet books also differ from the other two in importan
t ways. Books 
generally are made to last longer than newspapers or magazines--the
y are used for 
permanent storage of inf 011nation. 
Listed on the next pages are questions about 17 objects. Your task is, for 
each object, to try and describe its function, or use, specifically enough to 
differentiate it from the other similar objects listed with it. For example, if the 
question were: 
.. 
''What is the function of a piece of chalk? B
e 
sure to describe it specifically enough so a
s to 
distinguish it from both a pen and a pencil,'
' 
a good answer might be "chalk is used to write on a blackboard an
d to be easily 
erased." A poor answer would be somethlng like "chalk is used for 
making marks 
that can be easily erased," because while it might be hard to erase
 marks from a 
pen, certainly marks from a pencil can be easily erased. The a
nswer did not 
distinguish between the use of a piece of chalk and the uses of bot
h a pen and a 
pencil. 
For each question, try your best to describe how the frrst object is used 
differently from all the other objects in the list. Give as complete an answer as 
you can. You may have as long as you need to finish the task. 
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AppendixD 
Instructions to Subjects in Phase 3 
The purpose of this task is to help design a set of stimuli for a study on how 
people classify objects in their environment. Below, you will see a series of 
(t 
descriptions of the use or function of various common objects. Your task is 
simply to read each description and say what object you think it refers to. For 
example, if a description were: "Used to remove dirt and debris easily from floors, 
without the use of a motor or other electrical device," you might guess "broom." 
If more than one possibility comes to mind, feel free to list them as well (i.e., you 
might include "mop" as a guess). 
J 
\ 
l 
\ 
/ 
. . 
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Appendix E 
Instructions to Subjects in Phase 4 
The purpose of this task is to help design a set of stimuli for a study on how 
people classify objects in their environment. Below, you will see a series of 
descriptions for various common objects. Your task is simply to read each 
description and say what object you think it refers to. For example, if a 
description were: "Has a picture tube, various dials, is cubical in shape, and costs 
about $300," you might guess "television set." If more than one possibility comes 
to mind, feel free to list other choices (i.e. you might include "computer monitor" 
as a guess). 
55 
Appendix F 
Instructions to subjects in Experiment 1 
Below you will fmd a series of short passages. Each passage gives you some 
inf 011nation about a particular object, and asks you to make a judgment about what 
that object is. Read all the inf 011nation carefully for each passage (reread if 
necessary), and circle the number on the scale that best reflects your judgment. 
You may have as long as you need to complete this task. 
I 
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Appendix G 
Instructions to subjects in Experiment 2 
, 
Below you will fmd a series of short passages. Each passage gives you some 
info1111ation about a particular object, and asks you to make a judgment about what 
that object is. Read all the infonnation carefully for each passage (reread if 
necessary), and circle the number on the scale that best reflects your judgment. 
You may have as long as you need to complete this task. 
,, 
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Appendix H 
lnstructions to Subjects in Experiment 3 
Below you will find a series of short passages. Each passage gives you some 
inf onnation about a particular object, and asks you to make a judgment about what 
that object is. Read all the inf onnation carefully for each passage (reread if 
necessa.cy), and circle the number on the scale that best reflects your judgment. 
You may have as long as you need to complete this task. 
I 
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Appendix I 
Test Statements Used in Experiment 3 
1) PAINTBRUSH 
No11nal Features 
This thing has coarse bristles held by a 
metal band, 
which is connected to a wooden handle. 
Bizarre Features 
This thing has a sponge held by a p~~stic
 funnel, 
which is connected to a plastic bottle. 
Revised Bizarre Features 
This thing is a small rectangular block o
f wood 
covered with mink, attached to an ivory h
andle. 
No11nal Function 
This thing is manufactured and sold for a
pplying 
paint to surfaces, especially for smalle
r areas 
and corners. 
Related Function 
This thing is manufactured and sold for s
weeping 
expensive gems into small bags so they wo
n't be 
smudged by fingerprints. 
Bizarre Function 
This thing is manufactured and sold for t
ickling a 
baby's tummy so he or she will smile when
 having a 
picture taken. 
Opposite Function 
This thing is manufactured and sold to rem
ove wet paint 
or other thick liquids in order to clean 
up spills or 
mistakes, and is not suitable for applyin
g these 
liquids to surfaces. 
2) BOAT 
No1111al Features 
This thing is wedge-shaped, with a sail, 
an anchor, and 
59 
.. 
wooden sides. 
i 
Bizarre1 Features 
This thing is cylindrical, with alr,rnin,,m sides, a team 
of dolphins, and an anti-drift device. 
Revised Bizarre Features 
This thing is spherical and made of rubber, is hitched 
to a team of dolphins, and has a large suction cup that 
can keep it in one place. 
N 01111al Function 
This thing is manufactured and sold to carry one or 
more people over a body of water for purposes of work 
or recreation. 
Related Function 
This thing is manufactured and sold as a holding area 
for dangerous criminals or persons in exile by 
detaining them a certain distance off-shore. 
Bizarre Function 
This thing is manufactured and sold to provide a 
temporary shelter and transportation for marine 
animals being reintroduced to their natural habitat. 
Opposite Function 
This thing is manufactured and sold for collecting 
samples of marine flora and fauna under sterile 
conditions, and is totally mechanized so no people 
are allowed onboard under any circumstances. 
3) RULER 
No1111al Features 
This thing is 12 inches long, made of wood, and has 
a series of lines marked by numbers. 
Bizarre Features 
This thing is 14 inches long, made of soft leather, 
and has a series of lines marked by letters. 
Revised Bizarre Features 
.. -·/ 
/ 
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This thing is a small cube with an expandable 
plastic rod that can be placed in contact with a 
surface to register its distance on a digital 
display. 
No11nal Function 
This thing is manufactured and sold to measure 
distances of up to 1 foot, and to draw lines of a 
specific length (up to 1 foot). 
Related Function 
This thing is manufactured and sold to mark the 
spots on a piece of paper where the holes should be 
punched for a 3-ring notebook. 
Bizarre Function 
This thing is manufactured and sold to hold small 
plants in an upright position so as to allow them t
o 
grow straight and tall. 
Opposite Function 
This thing is manufactured and sold to allow miserly
 
cloth merchants to systematically overestimate the 
length of their wares and fool unsuspecting customer
s 
by not giving the proper measurements. 
4) RIFLE 
No11nal Features 
This thing has a long metal barrel connected to a 
wooden endpiece, with a trigger underneath the 
barrel. 
Bizarre Features 
This thing has three short metal tubes connected to 
a metal handle, with three buttons on the handle. 
Revised Bizarre Features 
This thing has 10 clear plastic tubes connected to 
a fiberglass handle, with 10 buttons on the-handle. 
No1111al Function 
This thing is manufactured and sold to shoot bullets
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one at a time from long range with great accur~cy 
without the need for reloading, especially while 
hunting. 
Related Function 
This thing is manufactured and sold for shooting 
icicles from the roofs of houses by firing 
projectiles at moderate velocities. 
Bizarre Function 
This thing is manufactured and sold to pound railroad 
spikes by sending forth powerful bursts of compressed 
• air. 
Opposite Function 
This thing is manufactured and sold as an instructional 
device for new gun owners, allowing them to practice 
safety techniques, but this device will not fire 
ammunition. 
5)TRACTOR 
No11nal Features 
This thing has an engine, large wheels, one unenclosed 
seat, and an attachment for f ax1n machinery. 
Bizarre Features 
This thing has a solar battery, large treads, an 
enclosed cabin, and a powerful rear magnet. 
Revised Bizarre Features 
This thing has a solar-powered propeller, narrow 
runners, an enclosed cabin, and a powerful rear 
magnet. 
No1mal Function 
This thing is manufactured and sold to allow one person 
on a farm to till ground or plow fields by pulling a 
~ variety of other machines. 
Related Function 
This thing is manufactured and sold for creating 
decorative patterns in the soil as a f ox,n of artistic 
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expression. 
Bizarre Function 
This thing is manufactured and sold for use in smas
h-up 
derby competitions with other large machines. 
Opposite Function 
This thing is manufactured and sold for suzveying c
rops 
and delivering light fa%m equipment, but it is too 
lightweight to plow fields. 
6) SLACKS 
No11nal Features 
This thing is made of polyester, with a zipper, bel
t 
loops, and cuffs. 
Bizarre Features 
This thing is made of burlap, with two pouches, slit
s 
along the bottom, and a strip of velcro. 
Revised Bizarre Features 
This thing is made of spun fiberglass, with two 
external pouches, slits along the bottom, and sticky
 
tape along the top. 
No11nal Function 
This thing is manufactured and sold to cover a man o
r 
woman from the waist to the ankles, often for fo.i:11,
al 
occasions, providing a nice appearance. 
Related Function 
This thing is manufactured and sold to cover a man o
r 
woman from the waist to the ankles, but does not 
afford a very pleasing appearance and would not be 
worn to important engagements. 
Bizarre Function 
This thing is manufactured and sold to be used as a 
humane f oi:11, of animal trap by running a rope through
 
the loops around the top opening so it can be quick
ly 
closed after a small animal enters. 
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Opposite Function 
This thing is manufactured and sold to cover a 
mannequin from the waist to the ankles for a cl
othing 
display, but is too stiff and uncomfortable for 
a 
person to wear. 
7) STOVE 
N or111al Features 
This thing has sides made of sheet metal, four b
urners, 
and various dials. 
Bizarre Features 
This thing is made of metal, has one hexagonal h
eating 
pad, and a synthetic voice mechanism. 
Revised Bizarre Features 
This thing is an upright plastic cylinder, with 
one 
hexagonal pad in the top made hot by a chemical 
reaction, and a synthetic voice mechanism. 
N 01111al Function 
This thing is manufactured and sold for cooking 
foods 
requiring careful attention by providing heat fr
om 
underneath a pot or pan. 
Related Function 
This thing is manufactured and sold to be a wa.c,
ning 
area for hats, mittens, and gloves, gently heati
ng 
these items for greater comfort on cold winter d
ays. 
Bizarre Function 
This thing is manufactured and sold to sit on wh
en 
it's cold and a low-level source of heat is 
appreciated. 
Opposite Function 
This thing is manufactured and sold to heat food
s in 
a laboratory for various tests, but in so doing 
releases toxins that make the foods inedible. 
8)COUCH 
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Nonnal Features 
This thing has a wooden frame covered with cloth and 
filled with foam, and has several cushions. 
Bizarre Features 
This thing has a metal frame covered with soft plastic 
and filled with sand, and a footrest. 
Revised Bizarre Features 
This thing has a rigid styrofoam frame covered with 
soft plastic and filled with sand, and an attached 
footrest. 
No1111al Function 
This thing is manufactured and sold to seat 3-4 people 
comfortably, or for relaxing in a fully prone position. 
Related Function 
This thing is manufactured and sold to provide extra 
seating at the dining room table when unexpected 
guests drop over for dinner. 
Bizan:e Function 
This thing is manufactured and sold as an exercise 
device to be used by pre-school children during their 
play period. 
Opposite Function 
This thing is manufactured and sold as a seating area 
for participants in mood experiments in psychology labs 
and is very uncomfortable so it induces anger and 
frustration. 
\ 
9) TAXI 
) 
' 
No1mal Features 
This thing has a meter for fares, two seats, and is 
painted yellow. 
Bizarre Features 
This thing ha~~a the.1:11,ometer, 20 seats, and is 
painted purple. 
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Revised Bizarre Features 
This thing has assorted comfortable pillows, a robot 
that calculates operating cost and collects money, and 
is painted purple. 
No11nal Function 
This thing is manufactured and sold to provide private 
land travel for 1-4 people at a time when their own 
cars are unavailable and they are willing to pay a 
variable amount of money depending upon their specific 
destination(s). 
Related Function 
This thing is manufactured and sold to take travelers 
on sight-seeing excursions, allowing them to get a feel 
for the countryside (with no particular destination 
in mind). 
Bizarre Function 
This thing is manufactured and sold as a mobile 
conference room in extremely crowded cities, allowing 
businessmen to converse in private at a moment's 
notice. 
Opposite Function 
This thing is manufactured and sold to provide quick 
land travel for celebrities when they arrive in an 
unfamiliar city, but is not available to the general 
public. 
10) DESK 
No1111al Features 
This thing has a flat, rectangular surface with drawers 
underneath, four legs, and a matching chair. 
Bizarre Features 
This thing has a slightly tilted triangular surface 
with slots underneath, one central pedastal, and a 
bench. 
Revised Bizarre Features 
This thing is a large disk suspended from the ceiling 
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by cables, with a fold-down seat attached, and manila 
folders tacked around the perimeter. 
No11nal Function 
This thing is manufactured and sold as a surface for 
studying, writing, or doing work in general, and to 
store materials for studying, writing, or work. 
Related Function 
This thing is manufactured and sold as a surface for 
reading bulky newspapers and magazines, and as a 
place for storing such periodicals. 
Bizarre Function 
This thing is manufactured and sold as a display 
surface for exotic plants, and to store materials for 
such plants . 
Opposite Function 
This thing is manufactured and sold to be entered in 
elite design competitions, and so is not to be used 
with sharp objects such as pens, pencils, or other 
office accessories which might damage it. 
11) SWEATER 
No1111al Features 
This thing is made of wool, has buttons down the 
front, and has sleeves ending in small openings. 
Bizarre Features 
This thing is made of rubber, has buckles across the 
back, and has sleeves 'ending in gloves. 
Revised Bizarre Features 
This thing is made of rubber, has buckles1 across the 
back, and has sleeves ending in gloves. 
No1111al Function 
This thing is manufactured and sold to provide extra 
waz,nth for the az,ns and upper body by being worn over 
a shirt. 
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Related Function 
This thing is manufactured and sold as a protective 
outer garment for the upper body when a person jumps 
out of an airplane. 
Bizarre Function 
This thing is manufactured and sold to improve 
circulation by being worn over the upper body and 
acting as a general skin irritant. 
Opposite Function 
This thing is manufactured and sold to provide a 
minimal covering for the a.ems and upper body by 
allowing the breeze to enter, and is too loose to 
look good when worn over a shirt. 
12) BOOT 
Nor111al Features 
This thing extends above the ankle, has a heel, and 
is made of leather. 
Bizarre Features 
This thing extends above the knee, has several 
joints, and is made of metal. 
Revised Bizarre Features 
This thing extends above the knee, has several 
joints, and is made of strips of heavy carpeting 
glued together. 
No1111al Function 
This thing is manufactured and sold to protect the 
feet from the elements, or to prevent excessive 
strain on the feet, especially while hiking. 
Related Function 
This thing is manufactured and sold as a weighting 
device for use by swimmers who wear it over their 
feet, allowing them to reach the bottom of the pool ' 
more easily. 
Bizarre Function 
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This thing is manufactured and sold as a projectile 
in an outdoor game that is a cross between lawn darts 
and horseshoes by being launched off one's foot. 
Opposite Function 
This thing is manufactured and sold as a display item 
for merchants which can be left outside without fear 
of theft, as the top does not close tightly and thus 
the item does not protect the feet from the elements . 
. , 
I 
I 
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Appendix J 
Filler Statements Used in Experiment 3 
I) PENCIL 
This thing is a wooden tube (about 24 inches long), 
with a core of chalk and a rubber eraser at one end. 
It is manufactured and sold to open an item 
protected by a clear, cellophane wrapper. 
2) PHONOGRAPH 
This thing has a turntable, an a.I:11, holding a 
cutter, a size adaptor, and a long cord. It 
manufactured and sold to play records of all 
glass 
• l..S 
• sizes 
(i.e., albums and singles). 
3) STOOL r 
This thing has three legs, a smooth top surface, 
three feet high, and totally made of styrofoam. 
is manufactured and sold to provide a functional 
(but not necessarily decorative) temporary seat. 
4) BU'I*IERFLY NET 
• l.S 
It 
This thing has a large metal cylinder, open at one 
end, attached to a long wooden pole. It is 
manufactured and sold for catching colorful insects 
as they fly through meadows and fields. 
5)D1SKEITE 
This thing is made of wood, has a diameter of 5 1/4 
inches, is enclosed in a thick metal casing, and has 
a label describing its contents. It is manufactured 
and sold to provide an inexpensive, reliable, portable 
storage medium for a personal computer. 
6)CAMERA 
This thing has a large red button, a flashcube, and a 
firal plastic handle. It is manufactured and sold to 
be used for self-def~nse by blinding potential 
. .,,; 
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attackers and allowing the victim time to run away. 
' ' 
?)TRASHCAN 
This thing is made of metal, has ten handles, a lon
g 
narrow neck, and a wide opening at the top. It is 
manufactured and sold to hold unwanted paper produc
ts, 
food scraps, and refuse in general. 
8) WATCH 
This thing has a triangular face, 5 hands, a wristba
nd, 
and a rewind knob. It is manufactured and sold as 
a 
piece of jewelry and a time-measuring device. 
9)BATHTUB 
This thing is a large rubber container filled with 
water, with trays for candy and a dish for soap. I
t 
manufactured and sold for washing oneself or soakin
g 
various articles of clothing. 
10) AIRPLANE 
• l.S 
This thing has two wings, several helium-filled sack
s, 
one seat, and landing gear. It is manufactured and 
sold to catch helium-filled balloons after small 
children lose them at birthday parties. 
11) TANK 
This thing is small, made of metal, has a sign on it
s 
roof, and a long cannon capable of firing explosive
s. 
It is manufactured and sold to perforn, the military 
function of destroying enemy fortifications so that 
the infantry can advance. 
12)LAMP 
This thing has an incandescent bulb, a socket, a cag
e 
of barbed.wire, and a strap. It is manufactured and
 
sold to provide pleasant indoor lighting for reading
 
or other activities. 
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